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CLAIM AMENDMENTS 

1, (currratly amended) A method for c onv e r gi n g converting battery powesr for a 
balLcry-uptlniized systcm-oii-a-chip, the method coroprbcs: 

setising for presence of an alternate power source by comparing tfeea supply voltage to a 
voliage on a uudc upc.i.abl> coupled to the alternate power source, when the voltage on 
the node compares favorably to the supply voltage, detecting tlie presence of the alternate 
power source; 

when the presence of the alternate power source is detected: 

disabling a first control loop of a first DC-to-DC converter, wherein, when 
enabled, the first DC-to-DC converter converts battery voltage from a battery 
into athe_supply voltage; and 

enabling a second control loop of a second DC-to-DC converter, wherein the 
second DC-to-DC converter converts voltage from tlie alternate power source into 
the supply voltage. 

2, (original) The method of claim 1 further comprises: 
when the presence of the alternate power source is not detected: 

maintaining enablement of the first control loop; and 
maintaining disablement of the second control loop* 

3, (previously presented) The method of claim 1, wherein the enabling the second 
control loop further comprises: 
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adjusting a regulation voltage for the second DC-to-DC converter from a disabled 
regulation voltage to an active regulation voltage; 

comparing a reference voltage with the regulation voltage to produce a regulation signal; 
and 

providing the regulation signal to a linear regulator that is sourced via the alternate power 
source to produce the supply voltage, wherein linear regulator functions as the second 
DC-to-DC converter. 

4. (previously presented) The mctliod of claim 3 further comprises: 

disabUng the second control loop by adjusting the regulation voltage for the second DC- 
i\j-DC ctMwerter fioni the active regulation voltage to die disabled regulation voltage. 

5, (original) The method of claim 1, wherein the disabling the Rrst control loop 
further ct^mprises: 

logically disabling a sink transistor of the first DC-to-DC converter; and 
logically disabling a load transistor of the first DC-to-DC converter. 
(), (original) The method of claim 1 further comprises: 
when the first control loop is disabled: 

monitoring, by the first control loop, the supply voltage produced by the second DC-to- 
DC converter; and 

when the supply voltage reaches a near steady-state condition, generating, by the first 
control loop, a valid supply voltage indication. 
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7. (cancelled) 

8. (withdrawn) An optimised battery usage circuit for a comprehensive systcm-on-a- 
chip, the optimized battery usage circuit comprises: 

a first DC-to-DC converter operable to convert a batlerj' voltage into a supply voltage 
when an alternate power source is not coupled to the comprehensive sysiem-on-a-chip; 
and 

a second DC-to-DC convener operable to conven an alieinate pow*sr source voltage into 
the supply voltage when the alternate power source is coupled to the comprehensive 
systein-on-a-chip. 

9. (withdrawn) The optimized battery usage circuit of claim 8 further comprises: 

alternate power source sense circuit operably coupled to determine whether the alternate 
power source is coupled to the comprehensive system-ou-a-cliip and to provide an 
alternate power source signal when the alternate power source is coupled to the 
comprehensive system-on-a-chip, wherein, when the alternate power source signal 
indicates the presences of tlic alternate power source, a control loop of the first DC-to-DC 
converter is disabled and a control loop of the second DC-to-DC converter is enabled 
and, when the alternate power source signal indicates that the aliemaie power source is 
not present, the control loop of the first DC-to-DC converter is enabled and the control 
loop of the second DC-to-DC converter is disabled. 

10. (withdrawn) The optimised battery usage circuit of claim 9 further comprises: 

a multiple stage voltage divider operably coupled to provide an active regulation voltage 
and a disabled rej?ulation voltage from the supply voltage, wherein the active regulation 
voltage is provided to the control loop of the second DC-to-DC converter when the 
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alternate power source is present and the disabled regulation voltage is provided to the 
control loop of the second DC-to-DC converter when itic lUtcniate power source is not 
present. 

1 1 . (witJidrawn) The optimized battery usage circuiT of claim 1 0 fiinher comprises: 

the first DC-to-DC converter including at least one of a buck topology and a boost 
topology; and 

the second DC-to-DC converter including a linear regulator. 

1 2- (withdrawn) The optiniized battery usage circuit of claim 1 1, where the first DC- 
to-DC converter further comprises: 

a sink transistor operably coupled to an external inductor; 

a load transistor operably coupled to the extemal inductor and the supply voltage; and 

control loop module operably coupled to i^eceive the active regulation voltage and, when 
the alternate power source is not present, to produce a sink drive signal and a load drive 
signal to drive, respectively, the sink transistor and the load transistor to produce the 
supply voltage and, when the alternate power source is present, the control loop module 
generates the sink and load drive signals to disable the sink and load transistors, 
respectively* 

13. (withdrawn) Tlie optimiz^ed battery usage circuit of claim 11, where tlie control 
loop module further functions to generate a valid supply voltage when the alternate 
power source is present 

14. (withdrawn) The optimized battery usage circuit of claim 10. where the control 
loop of the second DC-to-DC converter fi.irther comprises: 
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u multiplexer operably coupled to output the active regulator voltage or the diiijablcd 
regulation, voltage based on the alternate power source signal: and 

an amplifier operably coupled to compare the output of the multiplexer with a reference 
voltage, wherein, when the output of the multiplexer is the active regulation voltage, the 
amplifier outputs a valid regulation siisnal such that the second DC-to-DC converter 

produces the si^tply voltage and, when the output oF the mulliplcxcr i» the disabled 

regulation voltage, the ampliiier outputs a regulation signsil that disables the <iecond DC- 
to-DC converter. 

15. (withdrawn) The optimized battery usage circuit of claim 9, wherein the alternate 
power source sense circuit further functions to: 

compare the supply voltage to a voltage on a node operably coupled to the alternate 
power source; and 

when the supply vohage compares unfavorably to the voltage on the uode, generate the 
alternate power source signal to indicate that the alternate power source is present. 
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16. (currently amended) An apparatus for conv e rsin g convertitifl battery power for a 
battery-optimized system-on-a-chip, the apparatus comprises: 

a processing module, opei:ably coupled lo: 

sense for presence of ao alternate power source; 

when tlie presence of the alternate power sources is detected: 

disable a first cona*ol loop of a first DC-ttvDC converter bv lopicallv 
disabling ^ sink transistor of the first DC-to-DC c onverter, and logically 
diV^nhlfn^ A Inad transistor of the first DC-io -DC converter, whereiAn when 
enabled, the fiVSi DC-to-DC converter converts battery voltage from a 
battery ^ coupled via an e xternal ineta e tor to an int e grat e d circuit pad oR he 
battery optimized syst e m on a ehi ^ into a supply voltage; and 

enable a second control loop of a second DC-to-DC converter, wherein the 
second DC-to-DC converter converts voltage from the alternate power 
source into tlie supply voltage. 

17. (original) The apparatus of rlnini 16, wherein the processing module further 
functions to: 

when the presence of thft alternate power source not detected: 
mauitain enablement of the first control loop; and 

maintain disablement of the second control loop. 

18. (previously presented) The apparatus of claim 1 6. wherein the processing module 
further functions to enable the second control loop by: 
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adjuslijig a regulation voltage tor the second UU-io-IX': converter from a disabled 
rcijijlaiion voltage to an active regulation voltage; 

comparing a reference voltage with the regulation voltage lo produce a regulation signal; 
and 

providing the regulation signal to a linear regulator that is sourced via the alternate power 
source to produce the supply voltage, wherein linear regulator liinctions as Ihe second 
DC-tO"DC converter. 

19. (previously presented) The apparatus of claim 1 8, wherein the processing module 
further functions to; 

disable the second ixinlrol loop by adjusting the regulation voltage for the second DC-to- 
DC converter froro the active regulation voltage lo the disabled regulation voltage. 

20. (cancelled) 

21. (original) The apparatus of claim 16, wherein the processing module further 
functions to: 

when the first control loop is disabled: 

enable monitoring, by the first control loop, the supply voltage produced by tlie second 
DC-to-DC converter; and 

when the supply voltage reaches a near steady-state condition, generate, by the first 
control loop, a valid supply voltage indication. 
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22. (previously presented) The apparatus of claim 1 6, wherein the processing module 
further functions to detect the prusciiuc ufy-Uei iiale power source by: 

comparing the supply voltage to a voltage on a node operably coupled to the alternate 
power source; and 

when the voltage on the node compares favorably to the supply, determining that the 
alternate power source is present. 
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23, (withdrawTj) A battery-optimized system-on-a-chip comprises: 

a processing core operably coupled to process input digital data and produce therefrom 
output digital data; 

digital interface circuitiy operably coupled to provide the input digital data lo the 
processing core and to receive the output digital, data from the processing core; 

mixed signal circuitry operably coupled to convert input analog signals into the input 
digital data and to convert the output digital data into output analog signals; 

a first DC-to-DC converter operable to convert a battery voltage into a supply voltage 
when an alternate power source is not coupled to the comprehensive systcm-on-a-chip; 
and 

a second DC-to-DC converter operable to convert an alternate power source voltage into 
the supply voltage when the alternate power source is coupled to the comprehensive 
system-on-a-chip. wherein the supply voltage is provided to at least one of the processing 
core, the digital interface, and the mixed signal circuitry. 

24. (withdrawn) The battery-optimized system-on-a-chip of claim 23 further 
comprises: 

alternate power source sense circuit operably coupled to determine whether the alternate 
power source is coupled to the comprehensive system-on-a-chip and to provide an 
alternate power source signal when the alternate power source is coupled lo the 
comprehftnsive system-on-a-chip, wherein, when tiie alternate power souixe signal 
indicates the presences of the alternate power source, a control loop of the first DC-to-DC 
converter is disabled and a control loop of the second DC-to-DC converter is enabled 
and, when the alternate power source signal Indicates that the alternate power source is 
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not present, the control loop of the first DC-to-DC convener is enabled and the control 
loop of the second DC-lo-DC uuuvejtci is disabled. 

25. (withdrawn) The battery-optimized system-on-a-chip of claim 24 further 
comprises: 

a multiple stage voltage divider operably coupled to provide an active regulation voltage 
and a disabled regulation voltage ftom the supply voltage, wherein ihe aclivu rcgolaliou 
voltage is provided to the control loop of the second DC-io-DC converter when the 
alternate power source is present and the disabled regulation volta^je is provided to the 
control loop of the second DC-to-DC converter when ihu allcin<Uc puwei source is not 
pittsent. 

26. (withdrawn) ihe battery-optimized system-on-a-chip of claim 25 Tuitlier 
comprises: 

the first DC-to-DC converter including at least one of a buck topology and a boost 
topology; and 

tlie second DC-to-L)C converter including a linear regulator. 

27. (withdrawn) The battery-optimized system-on-a-chip of claim 25, where the first 
E)C-to-DC converter further comprises: 

a sinlc transistor operably coupled to an external inductor; 

a load transistor operably coupled to the external inductor and the supply voltage; and 

wmtrol loop module operably coupled to receive the active regulation voltage and, when 
the alternate power source is not present, to produce a sitik drive signal and a load drive 
signal to drive, respectively, the sink transistor and the load transistor to produce the 
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si:^)ply voltage and, when the alternate power source is presenu Ihe conlrol loop module 
gener£ite<5 the sink and load drive sigiidb iv diisablt; the «ijik and load tiansistors. 

respectively. 

28. (wlthdravm) The battery-optimized system-on-a-cliip of claim 27, where the 
control loop module further functions to generate a valid supply voltage when the 
alternate power source is present- 

29. (withdrawn) The battery-optimized system-on-a-chip of claim 24, where the 
control loop of the second DC-to-DC converter further comprises: 

a multiplexer operably coupled to output the active regulator voltage or the disabled 
regulation voltage based on the ahemate power source signal; and 

an amplifier operably coupled to compare the output of the multiplexer with a reference 
voltage, wherein, when the output of the multiplexer is the active regulation voltage, the 
amplifier outputs a valid regulation signal such that the second U(J-to-L)C converter 
produces the supply voltage and, when the output of the multiplexer is the disabled 
regulation voltage, the amplifier outputs a regulation signal that disables the second DC- 
to-DC converter. 

30. (withdrawn) The battery-optimized systera-on-a-chip of claim 24, wherein the 
alternate power source sense circuit further functions to: 

compare the supply voltage to a voltage on a node operably coupled to the alternate 
powrer source; and 

when the supply voltage compares utifavorably to tlie voltage on the node, generate the 
alternate power source signal to indicate that the alternate power source is present. 
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3 1 , (currently amended) A battery-optimized system-on-a-chip comprises: 

a processing core operabiy coupled to process input digital data and produce Lhcrcfrom 
output digital data; 

digital inteiface circuitry opcrably coupled to provide the input digital data to the 
processing core and to receive the output digital data from the processing core; 

mixed signal circuitry operably coupled to convert input analog signals into the input 
digital data and to convert the output digital data into output antJog signals; 

fi fttst nC-tf)-DC: converter, when enabled, operable to convert a battery voltage, operably 
coupled to an integrated circuit pad of the battery optimized system on a chip, into a 
supply voltage: and 

a second DC-to-DC converter, when enabled, operable to convert an alternate power 
source voltage from an alternate power source into the supply voltage, wherein the supply 
voltage is provided to at least one of the processing core, the digital interface, and the 
mixed signal circuitry, and wherein tiie processing core functions to: 

sense for presence of the alternate power source by comparinR the SAmelvvfiltage 
to a voltaiie on a node ooerablv cout)lcd to the altern ate t>QWcr source, and when 
the voltage on the node compares favorably lo ihe supply, determining that the 

5ilteni;^le> nnwe r Rource \s> orescntl 

when the presence of the alternate power source is detected: 

disable a first control loop of the first DC-to-DC converter; and 
fttiahlt*. ft second control loop of a second DC-to-DC converter. 
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32. (original) The battery-opt imb.ed system -on-a-chip of claim 31, wherein the 
processing ^;uic fuitliei functions to: 

when the presence of the alternate power source is not detected: 
maintain enablement of the first control loop; and 
ixiainiain disablement of the second control loop. 

33. (previously presented) The battery-optimized systcm-on-a-chip of cJaini 31, 
wherein the processing core farther ftinctions to enable the second control loop by: 

adjusting a regulation voltage for the second DC-to-DC converter from a disabled 
regulation voltage to an active regulation voltage; 

comparing a reference voltage with the regulation voltage to produce a regulation signal; 
Eind 

providing the regulation signal to a linear regulator that is sourced via the alternate power 
source to produce the supply voltage, wherein linear regulator functions as the second 
DC-to-DC converter. 

34. (previously presented) The battery-opiimized system-on-a-chip of claim 33, 
wherein the processing core further functions to: 

disable the second control loop by adjusting the regulation voltage for the second DC-to- 
DC converter from the active regulation voltage to tlie disabled regulation voltage. 

35. (original) The battery-optimized system-on-a-chip of claim 31, wherein the 
processing core further functions to disable the first control loop by: 
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logically disabling a sink transistor of tJie first DC-lo-DC converter; and 
logically disabling a source transistor of the first DC-to-UC converter, 

36. (origmal) J he battery-optimi/ed system-on-a-chip of claim 31, wherein the 
processing core further functions to: 

when the fii-st control loop is disabJed: 

enable monitoring, by the first control loop, the supply voltage produced by the second 
DC-to-DC converter; and 

when the supply voltage reaches a near steady-state condition, generate, by the first 
control loop, a valid supply voltage indication. 

37. (cancelled) 
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